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 Case Report

INTRODUCTION
There have been numerous reports of sudden cardiac 

death attributable to the condition of commotio cordis. 

Primarily, they are from the USA. Although three 

Australian cases have been mentioned in the literature, 

the present case appears to be the first one described in 

Australia.

CASE REPORT
A 33-year-old man in cardiac arrest was brought to 

the Emergency Department (ED). He had been playing 

cricket when he had fallen to the ground. It was assumed 

that he had been struck on the head by a ball and been 

rendered unconscious by the blow. An ambulance was 

called when he was found to be unresponsive. No first-

aid action was taken by players, officials or spectators. 

On arrival of an ambulance crew to the scene he was 

unresponsive and pulseless with a Glasgow Coma 

Scale (GCS) of 3. A "rhythm strip" determined that 

he was in asystole. Cardio-pulmonary resuscitation 

(CPR) was given and he was intubated on-scene. On 

arrival to the emergency department, he was pulseless 

and unresponsive, and a three-lead monitor trace again 

demonstrated asystole. His pupils were fi xed and dilated. 

No further resuscitation was undertaken, and he was 

pronounced to be "dead on arrival" (DOA).

Further history suggested that he may have been 

struck on the chest by the cricket ball immediately prior 

to his collapse. It was surmised that death was due to 

"commotio cordis".

RESULTS
Epidemiology of commotio cordis

Commotio cordis, is a term derived from the Latin 
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for "agitated heart".
[1]

 The condition was first described 

in 1876, when it was reported that a porter had died when 

the yoke he had been pulling "snapped" and he had fallen 

chest-fi rst onto the ground.
[2] 

Sudden cardiac death (SCD) in athletes is very rare 

in Australia. It appears to be more common in the United 

States of America, most likely due to signifi cant differences 

in the participation rates in sports which are known to have 

an increased risk for injury-related death (eg baseball, 

lacrosse). Maron
[3]

 estimated that SCD in young athletes of 

the USA occurs at a rate of 1/200 000 high school athletes 

per academic year. In an analysis of 1866 cases of SCD 

amongst young athletes, SCD due to commotio cordis was 

found in 65 (3%) of reported cases.
[4]

 Using data from 

the US commotio cordis Registry (up to September 1st, 

2001) Maron et al
[5]

 identified 128 confirmed cases of 

commotio cordis. Of these cases, 122 (95%) were male, 

with a mean age of 13.6±8.2 years (median 14 years, 

range 3 months to 45 years). About 78% of the cases 

were less than 18 years old, and one third were less than 

10 years old. Most cases (79/128 cases [62%]) were seen 

during organised sport events. It has been suggested 

that commotio cordis occurs more commonly in the 

"younger" population as they have a narrow, pliable 

chest wall that facilitates transmission of energy from the 

site of impact to the myocardium.
[6]

Death due to commotio cordis has been found to 

be more common in lacrosse (0.63 deaths per 100 000 

person-years) than in other sports (with the exception of 

(ice) hockey), despite the overall mortality of lacrosse 

(1.46 deaths per 100 000 person-years) being similar to 

that of other competitive body-contact (US) sports.
[7]

Death due to commotio cordis has been reported as 

the result of a precordial blow from numerous objects 

including: ice hockey puck, lacrosse ball, cricket ball, 

soccer ball, baseball, softball, and snowball. 

It also occurs as a result of tackles in rugby and 

American football.
[5,8]

 There are also some more unusual 

causes, such as parents disciplining children (5 cases), 

"play-boxing" with a friend (6 cases), and "struck in the 

chest by a friendly dog" (1 case).
[8]

 The survival rate of 

commotio cordis events has been only 15%, which is 

attributed to delays in the commencement of CPR.
[6]

Mechanism of arrhythmia induction 
Experiments on a swine model have shown the 

pathophysiology of commotio cordis or an impact on 

cardiac silhouette is necessary to induce commotio 

cordis.
[9]

 The impact causes an increase of the peak left 

ventricular (LV) pressure, which has been determined 

to correspond directly to the risk of induction of VF. It 

is necessary for the impact to occur within a "window" 

of 30-15 millisconds (msec) prior to the appearance 

of T-wave peak on ECG.
[10]

 Impacts obeying these 

parameters cause a selective disruption of the myocyte 

cytoskeleton
[11]

 which in turn activates selective K(+)

(ATP) channels.
[12]

 These events interfere with ventricular 

repolarization, resulting in a premature ventricular 

contraction, and ultimately, VF.

Other experiments have shown that there is a 

relationship between the velocity of impact of the 

projectile with the chest and the risk of induction of 

commotio cordis. Impact at less than 20 miles per hour 

(mph) (32 kilometres per hour) is unable to induce VF. 

The VF induction rate increases incrementally from 

7% at 25mph (40 kph) to 68% at 40mph (64kph). The 

induction rate then diminishes at above 50 mph (80 kph). 

It has been determined too that the peak LV pressure is 

related in a similar Gaussian manner.
[13]

Emergency management of commotio cordis

The simple answer is that the condition should be 

quickly recognized and not subject to misdiagnosis, such 

as occurred in this case. Early recognition of commotio 

cordis allows the rapid implementation of bystander 

CPR, maintained until external defibrillation can be 

achieved. There are reports on successful resuscitation 

following early recognition of VF. Ngai et al 
[14]

 

reported the case of a teenager struck in the chest while 

playing rugby. Bystander CPR was implemented, and 

VF was noted on rhythm strip. External defibrillation 

was activated, and a successful return to sinus rhythm 

achieved. The patient "recovered well neurologically." 

Salib et al
[15]

 reported a successful resuscitation of a child 

who was struck while playing baseball. Unfortunately, 

not all cases are successful, as Maron et al
[16]

 reported 

in the case of a young athlete who received prompt 

defi brillation but could not be resuscitated.

CONCLUSION
Commotio cordis is a rare form of SCD in young 

athletes; however should it occur there is a very low 

rate of survival. It is a disorder that is exceedingly 

rare in Australia, and although previously reported to 

have occurred in Australia
[17]

 this appears to be the first 

described Australian case. The induction of commotio 

cordis relies upon an object striking the chest over 

the cardiac silhouette during the vulnerable period of 

ventricular repolarization, on the upslope of the T-wave. 
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The induction is further dependent on the speed of the 

object striking the chest, and by extension, the energy 

of impact of the object with the chest. Rapid recognition 

of the signs and symptoms of commotio cordis with 

the immediate implementation of CPR (and external 

defibrillation, if available) can reduce the mortality rate 

of the condition. 

It is recommended that in all cases of collapse during 

a sport event an assessment of circulation be made by 

first responders, and CPR be implemented should the 

pulse be absent. Training of sports offi cials in the basics 

of life support and CPR as well as the presence of an 

automated external defibrillator should be required for 

all sport events where an episode of commotio cordis is 

possible.
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